BAY 41-2272, a direct activator of soluble guanylate cyclase, reduces right ventricular hypertrophy and prevents pulmonary vascular remodeling during chronic hypoxia in neonatal rats.
Exposure to hypoxia during the first weeks of life in newborn rats decreases vascular growth and alveolarization and causes pulmonary hypertension (PH). BAY 41-2272 is a novel direct activator of soluble guanylate cyclase independent of nitric oxide, effective as an acute pulmonary vasodilator in an animal model of persistent pulmonary hypertension of the newborn, but whether prolonged BAY 41-2272 therapy is effective in the setting of chronic PH is unknown. We hypothesize that BAY 41-2272 would prevent PH induced by chronic exposure to neonatal hypoxia. At 2 days of age, newborn rats were randomly exposed to hypoxia (FiO2, 0.12) or room air, and received daily intramuscular treatment with BAY 41-2272 (1 mg/kg) or saline. After 2 weeks, rats were killed for assessment of right ventricular hypertrophy (RVH), wall thickness of small pulmonary arteries, vessels density, radial alveolar counts and mean linear intercepts. In comparison with control, hypoxia increased RVH and artery wall thickness, reduced vessels density, decreased radial alveolar counts and increased mean linear intercepts. In comparison with hypoxic controls, prolonged BAY 41-2272 treatment during chronic hypoxia reduced RVH (0.67 +/- 0.03 vs. 0.52 +/- 0.05; p < 0.05), and attenuated artery wall thickness (48.2 +/- 2.8% vs. 35.7 +/- 4.1 microm; p < 0.01). However, BAY 41-2272 did not change vessels density, radial alveolar counts or mean linear intercepts. We conclude that BAY 41-2272 prevents the vascular structural effects of PH and reduces RVH but does not protect from hypoxia-induced inhibition of alveolarization and vessel growth. We speculate that BAY 41-2272 may provide a new therapy for chronic PH.